INTRODUCTION
Histological studies of several marsupials (Hill & O'Donoghue, 1913; Hartman, 1923; Sharman, 1955a, b;  Hughes, 1962a; Pilton & Sharman, 1962; Tyndale-Biscoe, 1963 , 1970 Shorey & Hughes, 1973a, b) have demonstrated the close correlation between growth and development of the CL, and the initiation and maintenance of the uterine luteal phase. Similar observations have been made in Trichosurus vulpécula, the brush-tailed possum, in which the hormonal control of the oestrous cycle and pregnancy appears to be similar (Shorey & Hughes, 1973a, b) . In all kangaroo-like marsupials, however, the CL degenerates well before birth, which is followed by a post-partum oestrus (Hughes, 1962b) . In T. vulpécula, parturition coincides with the early involu¬ tion of the CL and the termination of the uterine luteal phase (Shorey & Hughes, 1973b) . Pilton & Sharman (1962) indicated that, although the uterine luteal phase appeared dependent throughout its duration upon the secretions of the CL, there was some evidence (not given) to indicate that this was not the case. Tyndale-Biscoe (1963) demonstrated in the quokka (Setonix brachyurus) that the uterine luteal phase is dependent only in its initial stages upon the secretions of the CL. The present paper demonstrates the conditions in which the uterine luteal phase will persist in T. vulpécula in the absence of an active CL or the ovaries.
MATERIALS AND METHODS

Animals
Forty-six mature female brush-tailed possums were used during the course of this work, other details of which have been reported (Shorey & Hughes, 1973a, b (Table 1) .
Following anaesthesia with 'Inactin', peripheral blood samples were collected from a catheter inserted into the femoral artery. Ovarian blood samples were collected from the utero-ovarian vein (Shorey & Hughes, 1973a, b Karnovsky's (1965) glutaraldehyde-formaldehyde fixative. Post-fixation was carried out in 1 % osmium tetroxide in veronal buffer. Sections were stained with uranyl acetate and lead citrate (Venable & Coggeshall, 1965) and examined in a Philips EM 300 electron microscope. Fig. 6 ).
Ultrastructural examination of the basal uterine glands following ovariec¬ tomy confirmed the existence of accumulated secretory product (PI. 2, Fig. 7) . It was evident, however, that the synthesis of the secretory product was not 226 C. D. Shorey and R. L. Hughes completed, as indicated by the dilated cisternae of rough endoplasmic reticulum in the basal regions of many of these cells. In normal Day-12 females, the basal uterine gland cells were filled with the secretory product, and no rough endo¬ plasmic reticulum was apparent (Shorey & Hughes, 1973a (Table 1 ). In the bilaterally ovariectomized females, the endometrium regressed to an average thickness of 1 -0 mm compared with 1 -5 mm in control or unilaterally ovariectomized animals, in which also mitoses were common in the basal gland cells (PI. 2, Fig. 8) . Ultrastructurally, the basal uterine gland cells were similar to those in control animals on Day 24 of the oestrous cycle (Shorey & Hughes 1973a) ; the cells were about 14 µ high in control and unilaterally ovariectomized animals, and 9 µ in the bilaterally ovariecto¬ mized animals. The cells in the bilaterally ovariectomized females had lower cytoplasmic activity, as indicated by condensed Golgi bodies, the relatively smaller structureless mitochondria, and the absence of rough endoplasmic reticulum (PI. 3, Fig. 9 ). The majority of cells in the basal regions of the uterine glands in the ovariectomized and control animals were ciliated and few secre¬ tory cells were apparent.
Blood samples taken before removal of the CL on Day 7 of the oestrous cycle, showed that there was a mean concentration of 62-7 ng progesterone/ml EXPLANATION OF PLATES 1 TO 3 All figures show basal uterine gland tissue from brush-tailed possums. PLATE 1 Fig. 1 . A cross-section through the basal uterine glands (G) 12 days after oestrus and 10 days after ablation of the CL on Day 2. Secretory material is not present in the glandular epithelial cells, 1050. Fig. 2 . Gland cell 12 days after oestrus and 10 days after ovariectomy on Day 2 showing early cytoplasmic degradation (arrowed). 9700. Fig. 3 . Gland cell incorporating a lysosome-like structure (LY) 10 days after ovari¬ ectomy. 12,150. Ovariectomy of the brush-tailed possum 227 plasma in the utero-ovarian vein and an ovarian secretion rate of 18-62 ng progesterone/min. The peripheral concentration of progesterone at this time was 0-7 ng/ml (Shorey & Hughes 1973a, b (Shorey & Hughes, 1973a, b) , and the commencement of a follicular phase with subsequent ovulation 8 to 9 days later. If the CL is removed between the 8th and 12th day of the oestrous cycle, when relatively high progesterone concentrations activate increased synthesis and accumulation of secretory product in the basal uterine gland cells, the luteal phase is not completely inhibited. It is apparent from structural and ultrastructural observations, however, that synthesis of the uterine milk precursor does not continue in the absence of progesterone, and that the ensuing uterine luteal phase is maintained by the secretory material stored in the gland cells whilst under the influence of progesterone. Tyndale-Biscoe (1963) examined the physiological mechanisms involved in the maintenance of the uterine luteal phase and pregnancy in the quokka (Setonix brachyurus) after ablation of the CL or ovariectomy. In pregnant and non-pregnant animals, there was the same inhibition of ovulation and per¬ sistence of the luteal phase in the uterus after ovariectomy, suggesting that the CL can wholly fulfil its functions by Day 7 and is not necessary for the sub¬ sequent progress of pregnancy. The two possible explanations put forward were that either the ovarian secretions remained active and in circulation for much longer periods than previously demonstrated, or that the reproductive cycle of Setonix had only to be initiated by the ovaries and could thereafter continue without further secretions from them. The present work has examined both these possibilities in T. vulpécula.
The plasma assays made it clear that progesterone does not persist for long
